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Introduction

As part of the City of Alexandria CASSCA project, a visual inspection of the storm sewer structures within
Four Mile Run was completed. The inspected storm sewer structures included 455 manholes, 189 inlets,
6 catch basins, 2 culvert points, 2 control devices, 1 node, and 44 I/O structures. In addition, 1,414 storm
sewer pipe segments were inspected. This Technical Memorandum describes the results of the field
investigations in the Four Mile Run watershed.

The inspections were performed by Video Pipe Services (VPS) using the “Lamping” technique. Lamping
involves the use of a pole-mounted optical zoom camera to visually assess the condition of the buried
infrastructure. The lamping method is an unconfined space inspection procedure that does not require
entry into a manhole. The use of an optical zoom camera allows field crews to remain at ground level of
a storm structure and screen the structure and its connecting pipes for defects. The lamping technique is
a preliminary inspection tool to assess the condition of buried infrastructure and determine if further
investigation or repair is warranted. In addition to visually inspecting the stormwater structures and
pipes, field crews from VPS obtained the size and invert measurements of storm pipes.

Closed-Circuit Television (CCTV) pipe inspections were also conducted in Four Mile Run for the
corrugated metal pipe (CMP) segments. The number of CMP segments represents a small fraction (less
than 1%) of the total storm infrastructure length in Four Mile Run. The results of the condition
assessment of the CMP inspections will be provided in a separate memorandum.

The storm sewer structures and pipes were inspected utilizing the Pipeline Assessment and Certification
Program (PACP®) coding standards developed by the National Association of Sewer Service Companies,
and were assessed further using the Sewer Condition Risk Evaluation Algorithm Model (SCREAM™). In
addition to visually inspecting the storm structures and pipes, field crews from VPS also obtained the
size and invert measurements of storm pipes. The data collected from the field work was logged into a
database using the SCREAM Manhole and Lamping Inspection Field Tool, revised August 2011 (Revision
6) and included as Appendix B in the CASSCA Field investigation Manual delivered to the City of
Alexandria in August 2011.



SCREAM is a system of assessment algorithms and tables that synthesizes data produced from asset
inspection methods such as CCTV, zoom camera lamping, smoke & dye testing, sonar, laser profiling,
manhole and catch basin visual inspections. Each structure or pipe segment was assigned a score
according to the visual inspection results. The SCREAM scoring system produces scores for the overall
asset condition, and also for the categories of Structural, Maintenance and I/l group defects for each
asset. A scoring scale of 1 to 100 for each defect is automatically assigned when the operator enters the
defect code. A score of 1 represents a very minor defect and a score of 100 represents the most severe
defect. To represent the overall condition of a pipe or MH, an overall score is derived from the scores of
the individual defects utilizing the SCREAM program.

The following defect categories as shown in Table 1 have been established in SCREAM for different
conditions of sewer facilities along with corresponding ranges for each defect category. Note that the
examples provided are meant to show a typical defect found in an asset that would result in the
condition category rating.

Table 1 - SCREAM Defect Categories

Defect Category Score Range Example

None 0 n/a

Few 1-20 Infiltration weeper

Minimum 21-40 Manhole cracks less than 1/8”

Moderate 41-60 Spalllr.\g .Of ch.am ber wall,
large infiltration flow

Major 61-80 Large cracks in cover or frame

Extreme 81-100 Collapsed Pipe
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Structure Inspections

Figure 1 is a summary of the inspection results by severity of structure condition score. Figure 2 is
provided to show the location of each structure within the Four Mile Run watershed, color coded to the
defect categories listed above. The average condition score of 699 storm structures inspected within the
Four Mile Run watershed was 45 (Moderate). Approximately 27% had scores 61 or higher, placing them
in the major and extreme categories. About 18% of the structures showed few to no defects, while the
remaining 55% of structures ranked in the medium to moderate defect categories.
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Figure 1. Structure Inspection Summary.
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Figure 3 displays the location of the structures classified with major and extreme damage only. In the
east side of the Four Mile Run watershed, the corridors of Martha Custis Drive, Valley Drive, Russell
Road, and Commonwealth Avenue seem to have clusters of structures with high defect scores. The
western side of the watershed seems to have fewer patterns, though there are some clusters along King
Street and at the intersection with Beauregard Street. Appendix A: Structure Inspection Summary
provides a breakdown of the observed defects and the SCREAM defect score of each storm structure.

The inspections of the structures were broken down by structure component for further detailed
condition assessment. Table 2 lists the number of observed defects, by component and severity, tallied
from all of the inspections. Please note that this is a count of the number of defects found in each
component and their respective severity, not the number of inspections performed. Multiple defects

may be found in a single component of a structure.

Table 2 - Count of Structure Inspection Observations by MH Component and Severity.

Structure
Component

Cover
Frame
Frame Base Seal
Grade Ring
Chimney/Shaft
Chamber
Bench
Steps
Channel

Pipe Connection

26 8 11 11

113
624
40
753
1249
16

40
31

39
138
22
145
196

37
50

11
21
9
24
22
1
1
13
8

2
2
3
3
3
2
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Observed defects were frequently associated with the chamber, chimney, and frame base seal
components. Of the defects classified as major and extreme, most of them were still associated with the
chamber, chimney, and frame base seal areas. Major damage to the chamber, for example, would be
25-50% material loss due to corrosion or pitting, a crack up to %" wide, or active infiltration streaming
through the wall. The manhole cover was also a common component with many major or extreme
defects. Figure 4 shows an example of a badly deteriorated cover.

012701705 09:44:50

Figure 4. Cover Deterioration on Structure 000104SMH
(Overall SCREAM Score = 88).

There were 41 structures for which inspections were partially conducted at the surface only {manhole
lid is locked, bolted, or jammed} or not conducted at all (structure could not be found in the field).
Appendix C: Summary of Structures Not Inspected provides a breakdown of the reasons why these
manholes were not inspected.
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Pipeline Inspections

Figure 5 is a summary of the inspection results by severity of the pipe defect, and Figure 6 shows the
location of each inspected pipeline, color coded by defect severity. The average condition score of 1,414
storm pipe segments inspected within the Four Mile Run watershed area was 2.5 (Few). Inspection
results in Four Mile Run showed that the pipe segments were generally in excellent condition, with 93%
of the pipes exhibiting no defects. Twenty-three (23) segments fell within the “few” defect category, 59
segments in the minimum category, and 11 in the moderate defect category. These kinds of defects
include circumferential or longitudinal cracks, infiltration evidence, minor joint separation, and small
root intrusions. Five (5) pipes with more severe defects (scores 61 and up) suffered problems such as
multiple cracks, significant infiltration, open or offset joints, or broken pipes. Two (2) pipes had extreme
damage (score of 100): one pipe was filled with debris, and the other was collapsed. Figures 7 and 8 are
images from the inspections.

Appendix D: Summary of Observed Pipe Defects, lists each inspected pipe with a defect, the nature of
the problem(s), and the SCREAM total score.
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1200 M 0 - No Observed Defects
| B 1 - Few Observed Defects
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Figure 5. Pipe Lamping Inspection Summary.
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3009/ 01/03 21 40 40

Figure 7. Debris in 36-in Storm Pipe between Structures 000071ND and 000180SMH
(Overall SCREAM Score = 100).

2012/02/06 10:16:41

Figure 8. Broken 24-in Storm Pipe between Structures 001481SMH and 001496SMH
(Overall SCREAM Score = 100).

Summary

In total, 699 storm sewer structures and 1,414 associated pipelines were visually inspected for defects
and damage using the lamping technique of condition assessment. Overall, the storm sewer
infrastructure within the Four Mile Run shed is in good condition. The average condition score for storm
structures was 45 (Moderate) and the average condition score for pipe segments was 2.5 (Few). About
27 percent of the structures were in the major or extreme defect categories; fewer than one percent of
the storm pipes inspected had were in the major or extreme categories.
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Appendix A - Structure Inspection Summary

(Sorted by Defect Score)
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